Dopaminergic denervation reverses behavioral deficits induced by prenatal exposure to phenobarbital.
Mice were prenatally exposed to phenobarbital. As adults, these mice (B animals) were deficient in the hippocampally related eight-arm maze performance, a behavior apparently dependent on the integrity of the septohippocampal cholinergic pathways. Preliminary studies suggest possible parallel alterations in their hippocampal cholinergic innervations. The dopaminergic septal innervations are known to indirectly inhibit the septohippocampal cholinergic innervations. Consequently, the septal dopaminergic innervations of adult B mice were destroyed by 6-hydroxydopamine (6-OHDA). Mice treated with 6-OHDA had an improvement in maze performance which was most marked with increased experience. Concomitant increase in choline acetyltransferase (ChAT) was also demonstrated in these mice (79%, P less than 0.001). Similar increase in ChAT could be demonstrated in control mice after 6-OHDA treatment, but the behavioral changes were small and did not reach statistical significance, possibly due to the ceiling effect of the studied behavior. Thus, the dopaminergic innervations in the septum regulate cholinergic activity and its related behaviors along the septohippocampal pathway, and thereby ameliorate behavioral deficits induced by early phenobarbital administration.